In situ perfusion by retrograde cannulation of a tumor artery for nephron-sparing surgery.
Although ice slush cooling or ex situ perfusion with bench surgery is most widely used for protecting ischemic renal damage which possibly accompanies complicated nephron-sparing surgery, each has its own disadvantages. The former does not allow excessively long ischemia and the latter requires complicated procedures as autotransplantation. In order to mitigate against these problems, we devised a novel method of in situ renal perfusion with intracellular hyperosmolar solution. One renal segmental artery mainly supplying a tumor was isolated and cannulated with a small feeding tube. The tube was introduced through a small arteriotomy incision directed towards the proximal side, advanced until its tip remained in the main or first branch of the renal artery, and then it was anchored to that artery. After the main renal artery and vein were clamped, the kidney was perfused with cold Euro-Collins' solution through the tube, while the venous blood and perfusate were drained from the left gonadal vein or small venotomy incision of the right renal vein. In one case of renal cell carcinoma and three cases of angiomyolipoma, two of which ruptured, nephron-sparing surgery was carried out under in situ hyperosmolar perfusion. Ischemic time of these four cases was an average of 96 minutes, varying from 45 to 145 minutes. All the kidneys functioned well postoperatively. The method presented here is very simple, requires no unusual dexterity and safely allows for a long period of renal ischemia. This method is best indicated in cases where simple clamping of the renal pedicle with ice-slush cooling appears insufficient, yet ex situ surgery with autotransplantation seems excessive.